Fertilization in plants: is calcium a key player?
For many years, the physiological significance of Ca(2+) oscillations has been a matter of debate, but the potential to encode and transduce information in the pattern of an oscillation is obvious. In this review, we only consider transients and oscillations observed during fertilization in plants with the major focus on flowering plants. After presenting data related to algae, fertilization mechanisms in flowering plants are defined as a multi-step phenomenon, starting with pollination during which calcium plays a key role, especially during pollen-stigma interactions (compatible and incompatible reactions). The pollen tube serves as a guide and a pathway for the sperm cells on their course towards their female target cells. For many years, the pollen tube has also been studied as an easily accessible in vitro model to elucidate the role of calcium on tip growth. Finally, in flowering plants, a unique double fertilization system is present. Interesting data obtained from an in vitro fertilization system in maize are presented and discussed. In addition, the new approaches made possible by Arabidopsis and Torenia and their potential limitations are covered.